Adenovirus-mediated transfer of caspase-3 with Fas ligand induces drastic apoptosis in U-373MG glioma cells.
Impaired function of apoptosis-related genes is deeply involved in oncogenesis and the progression of cancers, and caspase-3 plays a critical role as an executioner of apoptosis. We introduced the caspase-3 gene via an adenovirus (Adv) vector into Alexander hepatoma cells, MCF-7 breast cancer cells, and U251 and U-373MG glioma cells which have different endogenous levels of caspase-3 expression. None of the cell lines underwent apoptosis by overexpression of caspase-3, indicating that induction of caspase-3 alone is not applicable for cancer gene therapy. Next, we investigated whether overexpression of caspase-3 could enhance Fas ligand-mediated apoptosis in these four cell lines. In U-373MG cells, which showed the highest level of expression of surface Fas among the four cell lines, coinfection of the Adv for caspase-3 (Adv-caspase-3) and the Adv for Fas ligand (Adv-FL) induced a remarkably increased degree of apoptosis compared with that induced by the single infection of either Adv-caspase-3 or Adv-FL. Similar results were obtained by cotreatment with anti-Fas antibody in U-373MG cells. These data suggest that when strong proapoptotic upstream stimuli are induced, the level of caspase-3 expression determines the degree of apoptosis in cancer cell lines. In conclusion, overexpression of caspase-3 alone did not induce apoptosis in cancer cells. Both a strong proapoptotic signal and a high expression of caspase-3 were required to induce drastic apoptosis in cancers. This strategy would be highly beneficial for selected cancer patients.